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Brief Clinical ReportsAnnulus-edge-papillary stitch to repair P2 of the mitral valve
posterior leafletSamer Kassem, MD,a and Majed Othman, MD,b Milan, Italy, and Damascus, SyriaIt has been accepted that patients undergoing mitral valve
(MV) repair have fewer valve-related complications than
patients undergoing MV replacement.1 After numerous
studies, MV repair has therefore become the preferred
treatment for degenerative MV disease.2 Degenerative
mitral regurgitation is one of the most frequent cardiovas-
cular disorders requiring surgical treatment.3 Because de-
generative MV regurgitation is often due to the prolapse
of the middle scallop of the mitral posterior leaflet (PL)
(P2),4 many corrective techniques have been developed
and used with excellent success. We describe a new tech-
nique to repair MV insufficiency caused by a prolapsed
high middle scallop of the PL (P2). The annulus-edge-
papillary (AEP) muscle stitch is a new artificial chord
between the papillary muscle and the corresponding point
of the posterior mitral annulus anchoring the edge of the
prolapsing P2.SURGICAL TECHNIQUE
Transesophageal echocardiography is performed, and
cardiopulmonary bypass is established. Antegrade and ret-
rograde cold-blood cardioplegia, CO2 insufflation of the op-
erative field, and moderate hypothermia (32C) are
routinely used. The valve is inspected, and after confirma-
tion of the prolapsing P2, a pair of 5-0 polytetrafluoroethy-
lene (Gore-Tex; WL Gore & Associates, Inc, Newark, Del)
sutures are passed through a pledget and the posterior MV
annulus from the atrial to the ventricular side at the site cor-
responding to the tip of the prolapsing P2. A nonsliding knot
is then tied on the ventricular side (Figure 1, A). The 2 arms
of the sutures are passed through the thickened P2 free edge
from the ventricular to the atrial side and tightly knotted on
the atrial surface (Figure 1, A). Thereafter, the 2 needles are
passed through the tip of the appropriate papillary muscle
with a backhanded technique and then through an expanded
polytetrafluoroethylene pledget without tying (Figure 1, B,From the Department of Cardiovascular Surgery,a Centro Cardiologico Monzino
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The Journal of Thoracic and CaC). Thus, the new chord has an obtuse angle formed by a ver-
tex (the P2 edge ) and 2 rays: the edge-papillary (E-P suture)
and edge-posterior annulus (E-A suture). By using the
nonprolapsed anterior leaflet as a guide, the length of the
E-P component is determined, taking into consideration
that it should be shorter than the non-prolapsing chord to
bring down the excessive portion of P2 into the ventricular
cavity. A metal clip is placed across the 2 arms of the E-P
suture ahead of the expanded polytetrafluoroethylene pled-
get. The valve is tested by injecting cold saline into the ven-
tricular cavity, and the valvular competence is determined
by the length of the E-P component. The 2 arms are then
tied tightly against the clip, which is removed and cut (Fig-
ure 1, D). The annuloplasty ring is sized according to the
height of the well-stretched anterior leaflet, and a slightly
oversized ring is inserted into the mitral annulus with inter-
rupted horizontal mattress sutures of 2-0 Polydek, being
careful to keep free the pledget of the untied atrial E-P
suture (annular chordal anchor) behind the ring’s mid-
posterior portion (Figure 1, E). Once the ring is in its defin-
itive position, the valve is again tested by injecting cold
saline with considerable pressure (Figure 1, E). The height
of the P2 is controlled by the E-A component’s length, so
the untied atrial suture behind the ring is carefully pulled
to decrease the height of P2 (Figure 2, A), allowing the
A2 of the anterior leaflet to occupy its space on the radial
direction of the valvular area until the MV regains its
smile-shape and the first slight insufficiency appears, while
both the left ventricle and leaflets are distended under the
filling pressure (Figure 2, B). A metal clip is engaged across
the 2 arms behind the mid-posterior portion of the ring. The
2 arms are then tied tightly against the clip and cut. The clip
is removed.
If the P2 is high andwidewith a notable shape of a square,
rectangle, or trapezoid, more than 1 AEP stitch should be
made with the same technique (Figure 2, C). In cases with
a high risk of systolic anterior motion, for example, a small
left ventricular cavity or redundant anterior leaflet, and be-
fore repairing the MV with the AEP stitch, the P2 can be re-
modeled by a small triangular-shaped resection with the
apex toward the annulus (Figure 2, D and E).
Since August 2010, we have applied the AEP stitch tech-
nique in 5 patients with severe MV regurgitation caused by
isolated prolapse of a high P2 with excellent results. After
the MV repair, transthoracic echocardiography confirmed
a successful repair free of systolic anterior motion on
short-term follow-up.rdiovascular Surgery c Volume 141, Number 6 e45
FIGURE 1. A, Pair of 5-0 polytetrafluoroethylene (Gore-Tex; WL Gore & Associates, Inc, Newark, Del) sutures are passed through the posterior MV
annulus from the atrial to the ventricular side at the site corresponding to the tip of the prolapsing P2. A nonsliding knot is tied on the ventricular side.
The 2 arms of the sutures are passed through the thickened P2 free edge from the ventricular to the atrial side and tightly knotted to anchor the P2
edge into the new chord. B, The 2 needles are passed through the tip of the papillary muscle with a backhanded technique and then through an expanded
polytetrafluoroethylene pledget without tying. Thus, the new chord arises from the papillary side that faces the posterior ventricular wall. C, AEP stitch as
seen by the surgeon’s assistant. D, Cross-profile shows that the length of the E-P component is determined by saline injection test. E, Slightly oversized ring
is inserted into the mitral annulus with interrupted horizontal mattress sutures. The pledget of the untied atrial E-P suture behind the ring is free. Another
saline injection test is performed with considerable pressure once the ring is in its definitive position. The valve is continent but anatomically abnormal (sad-
shape).
Brief Clinical ReportsDISCUSSION
Many MV repair strategies have been developed to re-
store a physiologic PL motion with sufficient line of coap-
tation, to minimize the transmitral gradients, and to
stabilize the mitral annulus.5 With the AEP technique, the
physiologic and ‘‘disciplinary’’ motion of the PL is con-
served. The smooth large surface of P2 and the P1 and P3e46 The Journal of Thoracic and Cardiovascular Surgrough zones guarantee a long coaptation line and shift the
coaptation point away from the left ventricular outflow
tract. Furthermore, the AEP stitch provides a supplementary
reinforcement for the corresponding left ventricular wall by
conserving a dynamic annulo-ventricular continuity. In ad-
dition, this technique conserves the annular physiologic ge-
ometry and provides the largest orifice area by implantingery c June 2011
FIGURE 2. A, Cross-profile shows that the height of the P2 is controlled by the E-A component, so to decrease the height of P2, it is enough to pull the
untied atrial suture behind the ring, giving A2 of the anterior leaflet its space in the radial direction of the valvular area. B, The MV regains its smile-shape
before left atriotomy closure. C, Two AEP stitches can be implanted if P2 has a square, rectangle, or trapezoid shape. D, P2 is remodeled by a small
triangular-shaped resection. Care should be taken to keep the new smooth surface coaptation of P2 clear, which is at the same level of rough line coaptation
of P1 and P3, and not touch it. E, The 2 free edges are then sewn by a locked running suture of 4-0 Cardionyl (Peters, Paris, France).
Brief Clinical Reportsan oversized annuloplasty ring. The physiologic valve clo-
sure without changing the direction of the nonelongated na-
tive chords, which seem to be healthy, minimizes chordal
and leaflet tension.
CONCLUSIONS
This technique can be easily performed with excellent
early postoperative results in patients with myxomatous
prolapsing P2. Longer-term follow-up and more cases
will be required to demonstrate the effectiveness of this
nonresection technique.The Journal of Thoracic and CaReferences
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